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(54) Title: SEMICONDUCTOR DEVICE AND METHOD OF ITS MANUFACTURE 
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(57) Abstract: A semiconductor device (10) suitable for a solar cell 
comprising a semiconductor element (1) of a spherical or generally 
spherical silicon single crystal (la, lb) having one planar face (2), a 
diffusion layer (3), a generally spherical p-n junction (4), a thin film 
(5) for a diffusion mask and a positive electrode (6a) formed on the 
planar face (2), a negative electrode (6b) formed on the top on the side 
opposite to the positive electrode (6a), and an antireflection film (7) 
formed on the front side of the diffusion layer (3). 

(57) 



^ II 3 >4MSA (la, lb) CI oo^lS® ( 2 ) *JK«LT*»»* 

^ ? ( 1 ) <h U u0**#JR? ( 1 ) era* ( 3 ) £(i(^Mtt©p nj&& ( 

p 4) <h#Jg2*U ^(DW-mm (2) tca«^X^ffl«BI (5) <hIEm@ (6 a) 

o tmi&zti. z<DjEmm u a) t^mmm^mm (6 b) m 

o *WB (3) ©OTflKcttRltBfiihM (7) tm&LZtiX^Z. 




WO 03/017383 PCT/JPOl/06973 

m m m 



10 mmm 

^S^^3 , 9 9 8, 6 5 9#^t^ti. n^<DI$t*¥#f*©^®U:p7l28£ 
15 i(g«u ^fto^¥^©lttJW*^o«ltt©»Bi (IBS) ^S&Ki- 

^SftftSM, 0 2 1, 3 2 3#&fRfcli. p^®m*¥*fl*P£n?B©J* 

^H#I*S£ 4 , 5 8 2, 5 8 S^m^mm^ 5 , 4 6 9, 0 2 0 -t£SR 
—J5, *Wn<DW%%^ WO 9 8 / 1 5 9 8 3 WO 9 9/ 1 0 9 3 5^1 



i 



WO 03/017383 




PCT/JPOl/06973 



f/^^, jj^-^j u£\mm^W£*mw*y ^-)^*&%^t-o 
±wm tft<o, yz--)\s<D&t) o){$rF&m£.-? & 0 

Lfc 0 . m^3tr<D|^^iEm^«@*»Jt-^o t>nM,XH±fti,\ 

mtttk o ft^mfoT^j ^(dw^^^-t^ ztx&& 0 



2 



WO 03/017383 PCT/JPOl/06973 

&m 4 j^ntzmz-tzztz^mt-t & 0 



10 0M(Z)^#^^0g 

m i ~m 3 8 o .. 0 1 ( a ) . ( b ) imw 

«#fg?O$rW0T?;fc 0.03 ^ffl^^7TMLfc###;^^cora 
m-?& 0 . 0 4 (±0 3 £ MSHfv'- h tft^ttV >y ? X©0?rM0-e 

15 &0. EI5{i^«^x^ffl^m$r^L/c^i»#:^cD^Mgl-e^«9. HI 6 
£ p n^<hR^I55il:J^^7T^ Ltz^mfam? OM0T-& 0 . 0 7 (2 

tz^mfam? <Dmmmr*& o . 0 8 i±ei 7 £#oi&Ma lt 1 *fo» 

20 0 9 « U - K 7 U-I±cd¥WM-£$> 0.010 ItmbTMcD U — K "7 U-A i: 
^-X b<7)$r®0T&O. 01 Ui^rBl^U — K7U — At^-x h<£>Hfr®0-?? 
& 0 . 01 2 t#g$I<D¥iSf*^/-W X <h^$W zm&sfr&tzm 
4ft©fffi0t^ 0.013 tefiyfEffi£#WIE®0-e& 0.014 l±mm^f&ffl 

mmvyimmsm&f&Bmv 3 s? a. ^ y - k 1 \^-u(Dwmm 

25 -efeO. 01 5&01 4(DXV-XVmWrffiX»&<0^ 01 6 It^mfa^V 
©¥ffiHT^ 0.017 ^##^>> ^-;^iEM0-eS) 0.018 

v ^ — )V(Dmm^\$&m~e& %> 0 

m 1 9 (*£ 1 M^tT^^^^^b^^^M^^MMW^^tT^^) 1 |& 



3 



WO 03/017383 PCT/JPOl/06973 

of i^i;*-;^ y - K7 ^ > 02O&01 9©xx- 
0-?&o> @2 2ti®2 1 (Dxxu-xxuBmmm-e&z* 

5 i;-K£ffMLfc^-Xv-b©¥®0-?&O> HI 2 5 ^f/^-r 

Uc^-X^-b©¥M0T^^ 0 2 6 ti^— h if^rVW Xfciffi. 
itT/-cffi[3t#:^®0-??*O. 0 2 7 tt^-X v- b if Xiffl 
^i*^b^^^ft : e> ! i-^©Milt^ <9 , 02 8&0 2 7©f#^ 

10 teB'J©^-Xix-h©¥M0-?&9. 0 3 O&0 2 9^-Xy-h<DllII 

03 1 umhmM.mmmmim^^m^m^oymmm^'o, 03 2^03 1 

ro^O^y'Jn V^llip ng^^JfML/cf «^?O|[r®0T'fe 0.03 
3 (£0 3 2 © 6 (Dlz.mm±WkZfef$. L/cf i»#;fg? ©®T®0-e& 0 . 0 3 4 

15 0 3 3 ©f mi*m?^iEn<Dmm*mf&Ltz¥ mfoT'U x©M0-e&£o 

0 3 5 (0 6 f IW^U:il»f * ^ > 03 6&±03 5 

(Db(D^v^-^mz%&^K*mwm^(ommm^& Y ) . 03 7^03 6© 

20 

j^T. ^B^<7)||ife<7)^M(-^^r0Mti:S-^i>T^0Hi-^o 

25 01-08 ii. ^TO-fe;^ UTM^&S^fflfS^TVNM X 1 0 ©StiS 

0 8 ^jjrTJ: ^fflf Wt'^V X 1 0 ii. p ff^f mfofrbte&msm 
VXD^mWfeikl a©-$^|^5feLT^pia®2 ^MLfcf^il 1 ! n + 



4 



WO 03/017383 PCT/JPOl/06973 

MmWffim 3 derail 3 zftLxmj&zntzm&mwn? 

v U r» ViMtfflt^ & * £*££fcv X ? fflWK 5 1 *J<7>«@ 6a, 6b (jflESfii 
6 a. £W£6b) ^B&jJJ*7ft££«*W*. 

1 fcJU «tW*< 1 ^ c mlS0pl©^ U ^ >J&*Sft*&tt*0!l*. 
5 i*mm.S mm0*»*i#IS H B B l a (0 1 (a) #M) 3^€>»fPLytfe© 

t?* <a u i a ©ft*> o @ i ( b ) (-^-r^ y n >*teft^ 

0 2 t^-tcfc -9 t-> 1 ©i£>fr£^-e>tf[Rj-r 1 ^©TI§P©— 
#iR«:iSfS0. 7 -0.9 mm©TOM2#7^£$n£o ^©l^fflo¥*»#fft 

10 ? 1 ©flS$Ht±^J^.til.3 ~1.35mmflg<7)— S^^t'^t— £tl<S> 0 
^*E<z> «fc -9 tcaMW*^ v ^ — ;u 2 0 izm^LXM < i~ 

n + moifcwcm 3 to®2 ^r^t^mm**? 1 ©awas©*»#te?&£ 
~o. ?iim) «jn, tom 2 1 -eo^Mi^^t- i±$&m 3 n 

15 T^ttl\ Z.<DWRM 3 C±n^ K-tf>^^«t It© U -fr/cffS 
0.4 ~0.5 //mOn + fffiftgl?**. ^NW**^ 1 te«± 3 ^LT 

{5t«M^pn^4 GEL<ti\ pn + i£l=r) iW&SSnT^*. *mfofk 

1 tf>TO® 2 ft, X 7 ffiHH 5 L T^## l©pi'>'J3 
> JtMgn £ w&W KSSft $ n/cIE«S 6 a £ *IT ^ £ o 1 © 9 

«H6 a^T;u^-^A^-x 9. &SS6bfctf8 

^-x h ^fW^/^«t^^ 0 KWB&Jhfflt 7 te. y y =3 > 

ItftJSi 3E£0.6 -0.7 urn) frbtaK), C ©RWB&Jtfflt 7 ttStiftv x 

i#f/^x i oofijfe^oiaftfr&t^ ^f/^x i oroM^-iB^ 



5 



>4> - 



WO 03/017383 PCT/JPOl/06973 

£WU ^Tt^g^r^W^ LJEmm 6 a hill 6 b (Dm^M^m o . 

<7)p n gr£-4 £WU ¥ifi® 2 (3iE«@ 6 afcffMU JEMUQ a<7^*HI'J<2& 
5 fi-e& o xffi&M 4 o43>fr(^Jfti~&te*K^£ ftfcft^l 6 b lt & 
&fc#>. 1^*116 a, 6 b ^TO^ft^Mtt^^l- 

¥igm 2 £tTM U W-mm 2 KIEWi 6 a U 2 £ MMU^lHSB 

team® 6 b £ttm u/c<7>-e N x 1 0 v) iz< < & v) . t° 

10 >-fe>y hT^1-^^Ci¥ti®2«^Rrtgi:^0. I £ ft 

6 b ^■fevt^gHtt^l^JgiHil^.i: 0 > ^^^NS^t^ x 1 0 

iulBO¥#^7*^ X 1 0 £Mj£-f £7a?£t-^-C. EI 1 HH 8 £##t 
LT»-S. MJf^ El (a) t^i" <fc 9 ^Rtfififil. 5 mmX\ tSfet 

20 0 - 3 3 9 6 9 ^^^S^^^WO 9 8/ 1 5 9 8 3 ^£S&Ul:fc^T«* 



6 



WO 03/017383 PCT/JPOl/06973 

b b b 1 b tt. ¥#^h b b 1 a <h|i^|f <£BfI£i£*a^£ &o&cD-e&.g>^\ 

mm^(D^ y y/vmou^n^tmz^mmm^pm^mxL, 6oo ~7o 

5 o °c iz-hum Lx^sis^y* zz-tizx-? x*m<Dmm.Vtv> -> u 

0 2 izjjvT «fc o fc. *NW**£A 1 a (Xfcfc. 3NW«Sfi 1 b ) ©il© 
^4*Rt)^^a^*a^J:0¥®inXLTiag0.7 -0.9 mmgf©¥fil 
2«U 0 2{wTvi"J:-9^¥##^l ^rSfp-r^o E<z>£g;. ¥#tt&A 
10 1 bOJ:-9(-^®t-^$Pl ctf**^!^ *CD$imUl c Sr|»*LrTO 

*>^i#-&i-«> *©2«»^ia«fP«:IS§t*Ur¥SSl2«:^L> **HR3 ~1. 

l a (XfcU ¥*#$Sillb) *^7«fc7v ^X^lSillKTiSLfctt 

1^H#J^.«1.3 ~1.35mm@JS©l?H,^^^^^)J;-9(-> ^(D^mVtife 

mmmsm 2 £ttm« e ^ o . 1 a , 1 b o^s^no^ 

20 %&tztb^ ^(D^mfa* Vz.—frl OtDSifp^i^^Wf'J-e^^o 

0 3 iZTSk-t «fc -9 K> 0 ¥#&3H? 1 ©^«IC'> 'J =■ 

<bK^&<i:*S6»"VX^fflllEffll5 (0>RkJU BUS0.6 -0.7 urn) 

iiri»LT7y^x«:»»*-arfe«»^ zmo^mfafk* 1 2 * 

h8t7 7^X9^WI*i?l^ 77i (HF) i77ft7> : E-') 
A (NH, F) £^Lfci<y^>^t~mmU Kitt7 7 ?X 9 ^tit 



7 



WO 03/017383 




PCT/JPOl/06973 



5 (P) ?:fi#I?l©^ifil*^^tn + J£<»icjS3 (^£0.4 -0.5 u 

m) «u i <Dmmfrt>mzo.4 ~o.5 ^m^as^is-r^,^^ 

io t?»i>->u ^vs^m (#<J;U£> mmo.A jummm.) mmztizox^ 

15 ©^JSifi^SPti. S i 0 2 ^e>tt**£tfe^X^ffl»Jgl5-??a*>nx ^O^ISP 

20 A^-Xb 6 A (#iRl£. iim 5 mm. JP£0.2 ~0.3 mm) %m?fcir& b$i 
l,z^ 1 <0*i&£8W>-e¥:fi® 2 ^|p]-r^^#JlI^^iS^-X b 6 

B (#>U(£\ mm.S mm. ff£0.2 -0.3 mm) £M^U $J 1 5 Ot^Difc 

25 800 -850 V<DUJ£xm0ttfflto$&1&f&'?&o -f&t^ HI 8 J; •? 

JgtftigM LfclES® 6ai^0> IS^-X b 6 B &KWB&itjgS 7 &HJS LT&flfc 
Jf 3 Cjg&miL^m 6 b t ft 0 N IE«@ 6 a <h«@ 6 b ti^NM*^ 



8 



WO 03/017383 PCT/JPOl/06973 

buIS^-X b (DM1u<Dm. T;l/5-^A^-x b 6 A ti^fiM 2 tzM^titi 
«fc^©-e. 2&falft«£raiS3 3tWU r;i^~^A^-xb 6 AtKMM 
5 ©3SSP(-^— ^ b 6 B *Wfti1r 4Uf M5ffiB£ra$i$ :t^«£t\ 

3ro«M®*##f^VX 1 0 t±. ii^ifiiWO 9 8/ 1 5 9 8 3 
ff^ODH 2 0-027 J: 9 ('> #$fe"T?3fr^ X/< v ^-^J^ffiHE'"* v 

^t^i^l^ S«tB&jhR7 oili^-^ b 6 B &&*&LTfrf>MM& 
20 fig-T ^ iit\ p ftfcIEm@ 6at, ttffeB 3 ftfcft 

25 ±15© J: -9 lifilft Lfc^lSfcflil-lz^ LTC^f/HXl 0 

. mi 6. mi 7 zm&Lxmw-tZo z.<D^tm^mw^^^.-^2 o«u n 



9 



WO 03/017383 PCT/JPOl/06973 

Itp3.-;is2 0(2, 2 5 mv^WtfH X 1 0 ZHh>2 $m<D¥&#7''S 

5 ^710 *«awtcastt-r zmm&wmm 2 7 o t 6 - k 2 1 ~ 

2 6fr^£«miMIS2 7 ^fiSPW 2 8 JE«?2 9 a&t/Jtm 
31^2 9 b£W"f £<> 

t^^o #miM*Pi 27^ 6 ^<D±mmcomm u - k 2 1 ~ 2 6 n 

Ti><g> 0 6 *<9^U — K 2 1 ~ 2 6 fcfc. ST^t^^t*'^ X 2 1 <DT\ 



iMtj^p^^tT^*^*^^ x i o cDm\,zmmi*fttzmwt x ) - k 2 2 ~ 2 
15 5i, *_Hf w x 1 0 <D±m®\v>n.wm 6 b tifcmw) - 

K2 6<b/6^ft£o ggftU — H2 2~2 5 0^tt f (DTffl^^iftf/^X 
1 0 ©MiH6 b <b^©±#J<D¥iS#:T , /' ? -f X 1 0 (DiEWB 6 a £^LW£ 
0 Z i LT N #?iJcD¥ig<frirV^ X 1 0 U - H 2 2 ~ 2 5 fcJ: 9 jfi^'J^ 

#tr x 1 0 ti^U - K 2 l~26ia OM^iJ^^nr 

20 l^&„ 

<m?>2 sffi^Sfl^-wxi ot#«M!2 7«> m«7^J;^ 

0t3M#J^t>^*7 I 6$:«A$-a-'i)^RSb>X$P2 8 a^?FM$nTi^ 0 £ 
25 £^ll«m^*^£: UT©g3tfflfi#^ya-;i/2 0 ^ffi^«m@S&«. H 

1 8 (z^-TJ:-9{z:^-?>o 

2 8ftt£a&&^clt^&oT^&<D-e, 2 5 m^MW^^J X 1 0 £j£ft 



l 0 



4i , 



WO 03/017383 PCT/JPOl/06973 

g — F 2 1 — 2 6 tib*%miz/*v'r— i?>7£ti^ BXttl-fti^o ytM 
5 2 8 ©3te<DJ3#f*ti:1.0 <fc <9*£^*:#>. 3t2UflSPW2 8 fcAo;te##$P#P3ft 

x 1 0 ^L-c^th^^n^/cfe. — &(D¥mte7*'Ux 1 Oiottw^affifi 
20 2 0 zmnfr^&mz-mwt-tz - 

^±MLfcg^ffl¥^#^^^-^2 0 tti»va-;i/) £M 

MJl^ iilLfc»¥ift7'/NW^l 0£MfFU JItl<h^fLT. 09 
{^-Tcfco^. ^->y^r;U^ (Fe56%. N 142%) <DWfo (JPS0.3 mmg 
25 m (D0MlzmZ 3 ju m^IJK^SS^ «y *3Ui— v v * i-fc b(D 

VfV/UT, 4^®W3 0a, 3 0b^Wit©'J-K7U-A2 
1 A~ 2 6 ASrUf^t" *o U — K7U-A 2 1 A13(± S 4 mm®jK©4@(Z)£M$SP 
3 1 £S^teTOft0!l>LtfO. 5 mm©*i© 3*©SNaU — K 2 1 nmj&fr%>* -t 



1 1 



«1 ✓ 



WO 03/017383 




PCT/JP01/06973 



(D$L(D V — K "7 U — A 2 2 A— 2 6 A^-P^TtlD^-e^^o 

H9~IH1 3 iZTTs-tX^lz^ #'J-F7U-A2 1 A- 2 5A^>8SRU 

- K 2 1 — 2 5 ©_fc*o 5 ^t-T;i/5 ~ryL.^—X b 3 2 (itflO. 5 mm. ff 
$0. 2 -0. 3 mm) teWM U 'J-K7U-A2 2 A~2 6 U - F 2 2 

5 — 2 6 <Z>T®<£> 5 >6^t3^— X h 3 3 (I§0.5 mm> J?^0.2 -0.3 mm) 
£TOJf<S>o 'J-K7I/-A2 lA©jfil*U-K2 1 £D7ib^7A^- 

X h 3 1 ©Jid^^TV^ X 1 0 ZJEmm & a^Tt-LT^g-T^o W> 
\WC3<0 1 5l©¥Iftf/^X 1 0 COAl^Z. U — b"7 U — A 2 2 A£fcgLT. 
1 5 6 b &ffl& U — K 2 2 <7)ig^-X h 3 3 OT. tti 

10 IH<t|5]i(t{3. U - K7I/-A 2 3 A- 2 6 At¥*#fV^ X 1 0 ^Jli^(C«a 
LTl^. ^n^>U-K7b-A2 1 A- 2 6 A^JE^T, 2 5lix 3 (D^mW 
t*/nV X 1 0 0 1 3 (-^-Tcfc 0^3 *fl© 5 ?T 5 ?iJcD^ b 'j -y ? Xt^fBS L 
TiS&AZH* 3 0 £fP<i>o «±I3® 'J-K7 b-A 2 6 AO±^/?f^S 

^mau^m^ ^nifeipi^iM^LTi6o ~i8o 'cmm^m^iumL, r 

15 -^A^-X h 3 2 ^iM^-X b 3 3 £ 5^ b 

Z. •? LT\ 6t©'J-K7U-A2 1 A~2 6 A^UM (^v^-^ 

) ©2 5i©¥iSftfAvx i o^mmiftMi^n. 3^-^it7 smo^-m 

XI 0^6 ^$Ct^> U — K "7 U- A 2 1 A- 2 6 Aco^ U - K 2 1-26 
©K^M'JiEL < W^n. #*i?x-^© 2 5fi©¥iS^'r , ^-r X 1 0 Kis^ 
20 T, #^J<75^i9#;^^ X 1 0 U - K 2 1 - 2 6 (3 0; 9 *m^J{'il^J^ 

$ n& 1 1 h iz&n <D^mwr^u x i o wfflfc y - k 2 i - 2 6 ij: <fc o «mw 

01 4-01 5 t^Tjrf £ "9 fc> 7 5 m<D^mWr^4 X 1 0 <!: 6 IfcO y 

- F7 1/-A 2 1 A- 2 6 A £ ©Ml^ 3 0 (0^l») it 

•9 u #^ia$m 2 8 ftt^ia© 5 *t 5 mn^mfo^^J xi o £ ^en 

{3^i-^t^ y — K 2 1-26 £S&^T«7£M»W 2 8 Tv^-y y-^f & 

„ <r -9 it, ^mm^ 0 *;^ lt<z> 3 m^ytm^fa* y^—fr 2 0 

1 2 



WO 03/017383 




PCT/JPOl/06973 



#*&4'3^&^#RWl'>XBP2 8 a«^W§. ffi. SgttU-K2 1 
- 2 6 ©Wli3tSlSm 2 8 ©^SP^til LT^*. 
mmz, 3*£rog^ffl¥*# ; &^^-^2 0$r6^©U-K7U— A2 1A 

5 ~2 6Afio^f#3 \ fr<b&mi-%t, mi 6. mi nzTfi-ts&ffl^mfc*?*- 
<mixsemmm> 

wmmmm^t, z^mtofu x 1 o kieto 6 a tnmm 6 b u 

10 Xfrbm&fa 3 0 fciEALT £#|£180J1 Lfc#. J; -9 3 0 tfiSt 

SI&fciEM 6 a 6 b £^J& LT 6 «fc t\, 

# U — K 7 U— A 2 1 A- 2 5 AO&B U — K 2 1-2 5 Oil© 5 fflBrl^ 
HI 1 0 £7jr3"«fc 1 CiT/l^ — ^ A^— X h (itS0.5 mm. Jp£0.2 ~0.3 mm 
) £©#T;l/5— 'iJA^-X 1 0 

15 ©TOM 2 tOttn?#';-K7U-A2 1 A- 2 5At-e©± 

©1 5i^*#fAVXl 0 fcinflW^TM 5 0 °C Mm UT/l/^OA^ 
-X h £5Sft£-tf. JgftU - K 2 1 - 2 5 iz^mkr'U X 1 0 £<> 

ft^, #'J-K7U-A 2 1 A- 2 5Ai:liW: 1 5<B©¥#f*7 r 'W X 1 
O^lfSP (^fftf/^Xl 0©^D*^-e¥JS®2 t£fcf[nrr<S:iS£&) t-is^ 

20 -Xb (a§0.5 mm. ff£0.2 -0.3 mm) £M^U #'J-K7W-A2 1 
A- 2 5AOl 5fl8©¥aM*f 1 0 ©±l^^^t «^ 'J - K 7 U- A 
2 2 A— 2 6 A (±raOK¥##7VW X 1 0 £@* Lfc U - 2 2 A 

-2 5 A£. ^f/^Xl 0 l:ifir^ l J-K7b-A2 6 A) £»cB 
U SSRU - K 2 2 ~ 2 6 £$g^-X b IzjgttlS-tirT. 0 1 3 lZm~?& 7 

25 #30 KfiSfcT. il©ffi3i#:3 0 ^JP^F^-e 1 5 Ot Cjoibti^-X b £ 

mitts Jg**u-K2 2-2 e^i^/^xi o £@* £-tf-& 0 

Kin. iffi3t#3 0*7jP^Wt='R#Ua**'xgfHatiti-e800 -850 

1 3 



WO 03/017383 PCT/JPOl/06973 

0 ©Kg*B&ltBi 7 #!Wffl8«£ftTflK--X h tfnTfcttfWl 3 \z8mK&bts. <0 , 

ss^-x h tmnm 6 b ^mtz* z. *> it, mi 3 i^-t-fflS/f* 3 0 

5 f 5. iO^TJIi, #^f/^^ 1 0l:iE|OtS6 a, 6b*Mt* 

<m2mmmfmm> (mi 9. 02 o#m) 

10 Hul23life^M-e^> JfiStfM 0 ?r«S^lt^Ut, ^Bj^j&m^&A 
LT3|a^w¥#^^^--^2 0&J&7£U *©^#¥3«* : E^3.-;U2 0* 
^3 l^e^KffL/Co UfrU MLfc^ tuIH(7)J;-9{-3,ia^¥i»# ; e^i 
2 0 lzfid&t4>&gl±tli < . El 1 9 „ HI 2 0 tear*" <fc 9 2 5ix3«* 
m.fo7'U X 1 0 tWMEV — K 2 1-26 Zttft&VfSB**^* £W"f £ 

fcf 2 8 Aftd 7 5 ffl^&ttrV W X 1 0 £ 3 <X7r,m^i\m Lfctt#tt<?>¥m 
#t>!a-;U2 0AWLtfc«fcl\ ft. 3£D3A^t^©¥^ : &v^-^2 
0 A©^®t3t±tfflB$P^P3ttUvXgP2 8 a^^»0»^P3ttUVX«5 2 8 a£ 
]&tfl-f&Ztibm&L\,\ Z.(D^mW^V^.-)V2 0 AlC&^Tt. ^©W* 
20 <fb©&K> ¥#f*?W X 1 0 £ 5 *t 5 ?ij<£>^ h U «y ? X@E?"J Ltzi§&*M t L 
Tl^B^ L/cj6\ ¥#f*TVW X 1 0 ££$tfT^WJ0>^ M; «y * XSE^iJ L/c 
fci^ft^O^MW*^* — ^2 0 A£j$^£J§^t>&&o 
3©j£^#;^o^##:^v J .-^2 OACib^TIi, tfa&aSP** 2 8 Aftlzg 

&ytWJ&&&. 8 A^^AItLfc^-^i. 

XI OKMiiU »0©^m^^m*li0iB^r^&*aM*7*/UXl 0 



1 4 



WO 03/017383 PCT/JPOl/06973 

£©3£##^¥##^vo.->^2 0 At«>-httKML 
. IBI^»^1W^(-Mit:^t J: o l^##f/W X 1 0 

5 

<m 3 mMmmm> (021,022 #m) 
)ua oci. mftLrftm$m-t&m&<o&&wz.tiz 0® ( 1 6isx 5) v^m 

10 XlOt, &JSM© 6 ^XDfflR 'J-F71/-A4 1-4 6 

i-;U2 0 te^tS^MMfrr*'^ X 1 0 tfqltR© 

igtt'J - K"7 U-A 4 1 ~ 4 6 tt, *>!?rtffiiS§tty - b* 4 1 a~ 4 6 a ££MM 
S§»EU-K4 1 b~4 6b«h$:-Wt«U*0, ^fffl^U-h'4 1 b~ 

15 4 6b izit^-Wimmi^^-r^ 4 y-H4ic~46c mmzti 

nr«^^S?WHi3*^rtfflJSa*U-K4 1 a~4 6 a BO. 8 mm 

) tetgStt^fU SO© 4 Ol©¥f#fAVXl 0ti*m^[p)^m^M-??8 
^J(-K^$ n-CSSlRltcSSMWis # ^^MM*8§I* y-F41b~46b (#"J;Uf . 
20 4i0.8 mm) l^i^nt^l., 

mmmwmm 5 0 1±. *T££^sm v-h-yu-^A 1 +a©»f* u - k 

7b-A 4 2~4 5 *±S©aPKU— K7U-A4 6 fc&W"*-*. BSttU- 
K7U-A4 l~46tt> ffgBSESte^IS© U - K7 U-A (21-26) 
©faR©^©*®?© & ©T?*> &o *T®©WK 'J-F7 1/-A4 1 y - 

25 K 4 1 c tfjEffiflft? 47at$n, «±®©3WK U — K "7 b- A 4 6 O^f 

pP U — F 4 6 c tfiftifflfr 4 7b <h 
iiugE©¥*#^i-->i/2 O^Ir^SM^ #iSK';-K7U-A4 1~4 5 li. 



1 5 



WO 03/017383 PCT/JPOl/06973 

n« tmz, U - F 7 b-A 4 2 ~ 4 6 Ci. *<Z>T#J<Z>¥»#7'^ X 1 

0 (Dtlji6b t-il^-X h CtSgK^ntl^. £ o Lt, 5 0 

• #?ij©5i©¥i#7'/^^l 0 &*5rtWtei«&Ji»i-*fc#te#a<0 1 6 

5 fuIE© 6 /tft^Bltf U — K 7 b- A 4 1 ~ 4 6 <h 8 01©»^X 1 0 £ 

U ^|5U-b*4 1 c~4 6 cc7)^$PCi^(^ttiLT^-i>o WW 4 8 

t*. r ? y y * - b * £ <Dmm^®Mmfr zK&o ytMMmt 4 8 
oTmmt±mm<D^&mzim(DmAmzm&&&(»wm£<DWffl4 8 a, 4 

10 8 b ^tTM£ tiTl^o 4 8 (T^T^^^JlS^i^^^MInP^^© 

#A^^i^fe^^nl5^Rii^^MIRO§P4 9 a, 4 9 b T^fM^ 

«tD(C U — K 7 U-A 4 1 ~ 4 6 80 mv^mfaT^J XI 041 

15 , Ji«y-K7b-A4 1-4 6 gO^I^'l'XlOi:, 

*(Dm.±LW5 1 *mmmz.w&i>xmmiJ*m-m%^m ~85o t© 
20 mm t^j^wja-^^ b^^) &&ALxm<tis-&&£ 

Xt±j££-rj&^IE^<7)*M£ 6 a, 6b«tl.J;^aTtc):l\ 

4 s\Hizm\ztiz> 0 ymmmt* sm^x^nt^^ a^iT^L^ 



1 6 



WO 03/017383 PCT/JPOl/06973 

tfbs ^##f/UX 1 Oto^LT^m^^n. IE« : F4 7 attli4 

7 b Hteft 3 . 0 h mmvBMt) zmtk^-Zo 

<miwmmmmm> m 2 3-02 9#m) 

9£-tfTtftBj!1-£o HI 2 3i:/T^-Xv-F 6 0 £Mfrf£o 

-Xv'-h 6 (Hi. ^Bg^W (0J*WU T*U;K *"U:*7->**-b) n<D 
mZOA ~0.6 mm©BFfSOt^X 200 mmx200 mm) <D^W&V> 

10 1 0 £$|£?-*&©0»J*.t:ri.5 mmxl.5 mmffl^l $^JE73tT^^^6 1 ifi 

gm^&mpw-? h u «y ? *u /j^j^/h^jrat-titecs ~i.o 

6 a , 6 b ©fW©*M©35^©«BUfe*« < * J: -9 ft 

ffl * © J#t* * JfifflRTtlT? & & o 

ifcte, El 2 4 (wtVT <k -9 £»©SN* ^ - KffMSB 6 3 0>4>ft < £ tf"® t 

N /j^6 i ^B-tssp^i^ mwteBn&&fmmxte&m%kv>m , mmG 4 a ( 

01*1*. J¥$10~30wm) Sr^LrSS»y-K6 4 t3-r*„ -<-Xv- b 6 0 

25 ©««fii6 6 a JP$10~30wm) WL> /J^6 1 K®-r3t&#(3 

fc3MtiBE6 6 a*^^LTS§SIU-K 6 6 \zr$Z> 0 #ISia©««^6 4 a, 
6 6 a ^JxJi- 1 ^^ ^I«LttJ:^ £7c. mi 



1 7 



WO 03/017383 PCT/JPOl/06973 

^f/NVx 1 0 fc^asssifN-*. 

0 2 5. HI 2 6 J: -9 ^-X^>-b6 0 &JBiiifc#¥fcfc*0> 

^^t'/nv x i o zmw-f%o zv>m^, ¥mft.T'U x 1 o oimms a t 

K ^-Xb&if) £M:fcU ^©ff^f/W^ 1 0 iztstf zmmfifttf 
«8 ■? «fc 9 lz.R-DJEM.cDmm 6a, 6 b imfctZtoWm 64a, 66a (dM^M 
f Z#Mte*mfa7'U X 1 0 £/hft 6 1 izMW *«M*^/^ X 1 0 
X~>-b6 0©M^©M^iatS^L<^tB$-ti--5o -tfl^ ^)5CT, « 

io g6a, 6 b com (DmmtmmM^mmvk^-x b iz u— v-ytzmm vxmt 

Z. -9 LT > ^StW^y — K 6 4 , 6 6 ^mfaT'U X 1 0 (DmMQ a , 

15 ff ^ 1 0^»Jt^^n/cm g ^^-i>o 

0 2 7 t^-f <£ -9 fuiB^J^K^-Xv— b 6 0£^$t©¥##7' 
/UX 1 0 £i^fcifi3£#6 7 ^^O^^MF^t^RWL. tmtfBOiSmft 

^-Xv-b60 ilWiftfAV^l 0^-a-^fl§^t>^^^ilW6 

0#f§«S>n*. ft. ^fflH»»©jSllK©^U:^ ^-Xv-b 6 0c£«jtg|$ 

(79^#^,^ 6 5 ©-HfPti^taBaapw 6 8^ L^jn^^i- 
25 t*. «BB©^t^-r*^figiMiiit± N ^-x^>- b 6 o tmmn&jmmzm. 

fe-el^, -E-LT, ^^/-WX 1 0tf)IEfttf>«@6 a, 6 b X 



1 8 



WO 03/017383 PCT/JPOl/06973 

zv^mfa^v o^*^t«. ytmxmz twmm) &-m&&mz 

N ^j<Z>¥#ft7*/-W X 1 0 te^i-*ft®$P##SP#P3Bf® 6 9 tteZ J; 9 
fcf J^-T * ^®3P^5fi^fM^*M £ * & «t 3 LX1>£<, z. (DUft&ffi £r ® 

fi^va-iW OA^f^n^, ft. ^^v^-;lx7 0 , 7 OAK 

15 ^H^Mtf^Sfl^ 5> ^ — ^ 7 0, 7 OACJ; tilt, fJIB^ft^ 5> ^ — ;U 
2 0, 2 OA, 4 0 fcR»©flUB* «j^*^^n*Ji. ^©fFffl^ $&m*>*#£ 
ft£ 0 CfiD^^^a-^TO, 7 0 A-etiMt-MfFRTfEft^-Xv/- h 6 
OK, S§BEU-K 6 4, 6 6*?&3cU ^©¥«#fAVXl O^liU ft 
tofig^t3J:0^^fli»©3t2!a««6 8, 6 8 A«t^uiT->-htt 

^ift^va-;i/7 0, 7 0At±2.0 -3.0 mm<O&Z0 : t>V>t>Wffltfc?&> 

25 o l^*>. BraMfto^aM**^^-^? 0, 7 0 Atn^-r^itt^itg-^feo 

ujmta^mW^ V a.— ;u 7 0 , 7 0 A SrttfW £ - £ i 

1 9 



WO 03/017383 PCT/JPOl/06973 

fctc, C©«5BQ^lft*«^W^HLfc«t«^rH2 9, HI 3 0 teSr* 
^tffif«t^o 029, 0 3 0 izjjkir J: -9 fc, 0>Rtf7 ? V ;l/Xfcfc# U * 

5 -^-h^©aW'&fija»iB«io^-xs/-b 7 1 mm. JS31.5 ~2.0 m 
& c z<d«-x*s- h 7 1 owmiztewz.ix-v'rfl'* v*m.te£<nyt%MWk7 

10 ^ ©/mot 7 2 w^**^' w * i o <DKim#*u^(DBm* t> ^ xsum 
Mix uzmm^mzMf&tsnzifi, *mw?>u x 1 o ws® 2 nrnwizM-s 

mn^mm 6 a , 6 b izmmmz&rmzi- 7 4 #0 2 9 <Dmm¥- 

mm^mOA mmWt^<J:^^^*^ £<7^-Xv-b 7 i t^ie 

15 o&r u — k 6 4 , 6 6 t nm^m^^m^mm. u - k £jfm u #/mhsp 

7 2 t3¥#ffcx'W X 1 0 ££|5BLTIEm@6 a <h^«@6 b fc^JSi"*®:^ 

%mLr¥BfeT'<4 x i o $r^-r^«kot3#i^LT*)j:^o ft. tsi*y — K 

20 ^ElSIMLfcll'i-H^ 6 4.6 6 #?'J 

farsux 1 o^-x^>- h 7 1 tsAH<tL^^iii7 6 tfrbttzim 

7 ob (^nmm^-K *«7y;^, x« 



WO 03/017383 PCT/JPOl/06973 

7 0Afciia8tofF7fl. ft*. 

5 

<^ 5 m.wmmmm> cm 3 1-034 #m) 
mfor-'U x 8 0 &m?t&WFJ5& ttvmmz^-z, m 3 1 ~® 3 4 
10 h 3 1 8 1 it, tuiH^m 5 i^i-^^it? 1 1 m c & o-e 

& 0 . SW^P 7f^> U =1 >i|M£& 8 2 \z 1 oO^JSM 8 3 U v U =» 
fgH 8 2 ©iSt:Il©n + 5/ U 3 VJ&K® 8 5 £j£g£-tir*iiirte¥:tl® 8 3 <h 
^^^^f^(-^#$S B e B^S^I^t-^X+>ri-^^^x^ffl^8 4 ( 

15 ffll*)g!8 4©»y'J 3>M{bJ& (Si 3 N< ) ^LtU^. 

s 3 2 K/TN-r^ -9 t-> jmiznm wcp^ u >#*£n 8 2 

»^^.(iv?anv7> (SiH 2 Cl 2 ) > ^/i/v> (SiH 4 ) 
fc*-y b?*- ;i/^flE^W£W§Jf«t& (CVD^) £Ev>-cJ9-ftlBSJ¥ (M 
0.5 -1.5 jum) tf>n + ffMSS 8 5 (£ft#. ¥*#^§tt£*»Sl-*B^ 

n^8 ^n^i-y^>r^ti*ffl^rvx^ffl«M8 

4£|&5&U H(^a®^ll< (#>J;U£. J¥£0.1 -0.2 um) oi>y 
o -e<7)|£&#>TJ?$0.4 -0.5 /im©^'j3>M?:li OfM) tt, 0 3 
3 IZtts-? J; o f^i(£3««c^fMihJifl 8 7 % : ft$f&~f & <, 
25 £<7>^l£jJbJ0i8 7ilt^ y'J3>ifbWH^ Mk^*>. M^><J 

^t^jfi®8 3^^^pP^. ¥S#:fl?8 1 CDtp>\jZ8k&'e 3 ¥-ims 3 l-ftlS] 
tufHU^filiilsl^^LT. IE«@8 8 a<hMS418 8b£ 

2 1 



WO 03/017383 PCT/JP01/06973 

<m6^HH*fe^> (0 3 5-0 3 8«0 
5 0 3 8 fcfc. &l,mffiW(D%LXm*n'3n P n7thh7 Vv'X ^ 9 0 (SBfeffl 

o (DWfc-fi&tmik^^-?:, 0 3 5 -0 3 8 ^s-^^rM-r^o 

0 3 5 fcjjrf aNWt*? 9 1 ti. Stt©n|y 'J n vJgjgH 9 2 (Jgfcm - 
10£cm) O 1 ^(Dmm^mm 9 3 WL> ¥iSM9 3 ^<7^j#B£^£Pl^-}< 

9 1 it, MBmfcmmoim 5 <z>p y => >#*&ft©ttk 0 ^ n^> 

y =1 9 2 fcSSffl Lfc^SftatftfT?**©^ HI 5 1 £ 

(i^IWIil^ LTMfp-r-i) itm^o 

njgv y =3 >HM&H 9 2 ©^JB$P^^©JKa£tfcS^«:ffl^T p l&f®. 
15 !|f*SjKn>i (0iRt£, 8S£0.3 -0.5 urn) ttSScUT, p^-^I9 5 
ZT&f&t&o ZtHz£<0, n7&'>y3>3Mgfi9 2^^^nf3U^^9 2 a 
i: W^{3{5(^B^O=3 U ? 9 6 ZBfc-t&o Lttmz&fc 

VtzW^iy 'J ^ ViWfcflt 9 7 l±*nj^©S£«rvX^ffl»ai 9 4 t*t:^Oi 

0— an**-*- & 0 03 7 t^t- «t 0 ^abx^mm 

20 (3 «> U n VlMfclR 9 8 , 9 8 a &ffttt & . oiDy'jn >®KtSI 9 8 tt> p 7^ 
19 3 t^-©^ia^SP©3f©'>y 3>K<bJK9 8 a^UT»7t h^-v 

25 Ifct, ^\ztm&t&8kiz& 0 n7^*M*n?** 9 (0>Rt£. gB$0. 1 - 
0.2 wm) tttfcLp^-^Sg 5©fI^(d(a(^M^n7T^5«)/^P9 9 
£*ite«fc»K 0 3 7lC^-T«fc-9(-. p^-^JB9 5t©RC3U^ 

^^9 6<h-CTPi (0.1 ~o.4 ummm o o mm. 



2 2 



WO 03/017383 PCT/JPOl/06973 

1 0 3£i8tt£o £<Z>«@1 0 2, 1 0 3 

T?* 0 . v'J3 >©ffcb 0 13. ffttB^MW*. SitGe O^H^te. 

&&l,Mi£Jg#f^<Z>¥##£&ELfc9. G a A s > InP> GaP. GaN. 
15 InCuSe. S i CttZ(Dfatifr<D<k^*&9fc*MM L"T4> U 

fc<. 0.5 -3.0 mmg£<0*£i*iz#/£f 1 

3) -rbsfcwawasfii* ccvd) ft^{-&©¥#^^^^ffl^^t>iiHra 

13 tpnS^-4*^-r*Jii:*RriSB"?**. 

25 5 3 tt@6 a, 6 b (Dffinfr— fiXltm-ft ti. £L IB. T;bS— 7 A, T 
>3^e>. 7>H>i^o^ #'J7A, jtry 7/*£SB<z>^^ ifW&b 



WO 03/017383 PCT/JPOl/06973 

6 ] ^mW^Vz.-fr 2 0,2 0 Ai^l^MMO^ 1 )!^ ^MW^ 

v a. ~)v<D-mm^tif7 x zmw u ^(Dmtif^^fmzmm^ ^ > t* 

^;UT-fe^-b (EVA) «^£»IU ^$:#WT^ihL/cS^^ffl L 
5 7] ¥##^3.-;u2 0, 2 OA, 4 0 ^^Tf-^il^TV^ X^^S 

#-et& 0 Mx.tt. mmte&j&mmmvm^^-h m^t, mtso.3 mm) iz 

^-Mz^xh, H#fA^xi 0£^JS^@2S-f<S£<*:&-e££o 

J: ^ ^iMf^fe-Sf X t L-m. #>Rtf. W098/15983^ 

^$gwo99/io935^#^. *mR<vmwm&nmLtzm*v>nw<vmyty4 



2 4 



WO 03/017383 



PCT/JPOl/06973 



m ^ ck v z. (Dfo^^t^mmmmmm xmm z tat mmmvw p n 
io zffittz. t **mt-t&*mfo7*'U 

20 5 . It^rofgH^ 1 4 ^©fattifr©*MW*^>V XKfc^T. SuIB^S 
(2Mga*«^"r*P7^X«n^©*aM*^ UMbtfU^A (G a A s ) „ 0Hb-r 
>v^A ( I nP) . gHbfTU ^A (GaP) . mtifV *J A (G a N) . Hz U 
Wb'T >v-}A • ffi (InCuSe) > i/!)3V*-/W h (S i C) <D*>*>& 

25 6 . mammmm i js-b 6 i©»^»wxi:tvt, wsa¥» 



WO 03/017383 PCT/JPOl/06973 

8 . fflt^OfgHSfl 1 :g~Sf! 6 ^^n^O^^f/^ XK&^T. tulB^i» 

9 . m&vmmm i m~m 6 js^n^^^rv-w t^^t. buib^* 

5 1 0 . p T^Xte n^O^##^ £ ft £ ta(S^^^ig#^ B B H ^Mfp-r 1 X 
10 ^3Ii«h, 

15 11. m^mn^l 0 3S©^#f*^Wxc7)M^^*^io^r. 

20 , m2(DnmzmmT&z.tzw&£^&¥mfaT'U *(Dmm.i5mo 



2 6 




1/15 




2/15 



WO 03/017383 




PCT/JP01/06973 




6a 



3/15 



WO 03/017383 



PCT/JP01/06973 



31 



31 



30a 



32 



II II II II II 



30b 32 




li □ □ IT— IT 



30b 



M II II □ □ 



30a 




21A 

(22A—26A) 



21 



21 



21 



t 



31 



31 



mio 



TZZZZZL 



32 



X 



s 

X////A 



21A 



111 



ZZZZZZL 



32 



"EST 



33 



T 



21 

^-22A 
J (23A—25A) 

V///A 



22 
(23—25) 



4/15 



WO 03/017383 




PCT/JP01/06973 



012 



30a 



10 



V-^ V-^ ^> 



30b 



10 



• * i » « it it 

^ v_y / '■ / 



30b 10 



30a 



30 



— - 26A 
(21A~25A) 



26 



26 



26 



013 



26 



25_ QQQQ 



24_ QQQQ 



23. QQQQ" 



30 




22_ QQQOy 



2T QQCJ 




26A 



25A 
24A 



23A 



22A 



21A 



5/15 



WO 03/017383 



PCT/JP01/06973 





26A 



25A 



24A 



23A 



22A 

5b y -21A 




7/15 





9/15 




10/15 




11/15 




12/15 




14/15 




15/15 



INTERI 



ONAL SEARCH REPORT 



Ind^^P)nal application No. 

PCT/JP01/06973 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H01L31/072, H01L31/103, H01L33/00, H01L29/06 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 H01L31/00-31/119, H01L33/00, H01L29/06-29/10 



Documentation searched other than niinirnum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kdho 1940-1996 Toroku Jitsuyo Shinan Koho 1994-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant 



Relevant to claim No. 



JP 2001-177132 A (Mitsui High Tec Inc.), 
29 June, 2001 (29.06.01) (Family: none) 

JP 2001-156315 A (Mitsui High Tec Inc.), 
08 June, 2001 (08.06.01) (Family: none) 

JP 2001-168369 A (Josuke NAKATA) , 

22 June, 2001 (22.06.01) (Family: none) 



WO 98/15983 A (Josuke NAKATA) , 
16 April, 1998 (16.04.98), 
& AU 9672278 A 
& CN 1194727 A 
& KR 99063830 A 
6c TW 418544 A 



1-11 



1-11 



1-11 



1-11 



& EP 866506 A 
& JP 10-517366 A 
& US 6204545 B 



US 4691076 A (Levine et al . ) , 

01 September, 1987 (01.09.87), 

& JP 61-124179 A & US 4806495 A 

& CN 8600381 A & CN 1041244 A 

& CN 1042275 A & CN 1044874 A 



1-11 



1^1 Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: *T" 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
W E" earlier document but published on or after the international filing "X" 

date 

"L M document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other T 
special reason (as specified) 

u O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
07 September, 2001 (07.09.01) 



Date of mailing of the international search report 

18 September, 2001 (18.09.01) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCMSA/210 (second sheet) (July 1992) 



INTER! 




iONAL SEARCH REPORT 




ronal application No. 



PCT/JP01/06973 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



A JP 9-162434 A (Hitachi, Ltd.), 

20 June, 1997 (20.06.97) (Family: none) 

A JP 2001-102618 A (Sony Corporation) , 

13 April, 20019 (13.04.019) (Family: none) 

A US 5469020 A (Herrick) , 

21 November, 1995 (21.11.95) (Family: none) 

A JP 5-36997 A (Sanyo Electric Co., Ltd.), 

12 February, 1993 (12.02.93) (Family: none) 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



FormPCT/ISA/210 (continuation of second sheet) (July 1992) 



m%kttim&W^CT/ J PO I/O 6 9 7 3 



a. &m<Dm-tz>ftm<o&m (wmftw&m (ipo ) 

Int. CI 7 H01L31/072, H01L31/103, H01L33/00, H01L29/06 



wsrffofcft/Mwm (a^#rF^« (ipo ) 

Int. CI 7 HO 1 L3 1/0 0-3 1/1 1 9, H01L3 3/00, HO 1 L 2 9/0 6 - 2 9/ 1 0 



B#B5UBff3g<&$R 1 940^-1 9 9 6^ 

H*MHMI&^« 197l¥-200 l¥ 

B#BS&HJ38f3&&$B 1 9 9 4 2 0 0 1 ^ 

B*B*ffl*flSS®<!&« 1 99 6^-2001^ 



mmffl&-?&m Litm*?*—***—*. (^-^^-^^m, m&tc&mi,i±mm 



■rats 
i»3ftg^a<p#-s§- 



JP 2001-177132 A ($c3£#*±H.#^ *r V 9 ) 
29. 6.3. 2001 (29. 06. 01) 

JP 2001-156315 A (#c5££:*±=#^--f "ryi/j 
8. 6^. 200 1 (08. 06. 01) (7r5!l-4L) 

JP 2001-168369 A (4>H #:#?) 

2 2. 6 J!. 2001 (22. 06. 01) (7rS!)-4U 



1-11 



1-11 



1-11 



0 Cfla<0^^fc3C^?iJ#$ttTVN5. 



TAJ mzmm<D*>Z>X1®.X~Ktl:< % -m#)&ffi*m*?Flr 

tej m&mmnm<omm&tzt£¥rfrvibz&. mmmma 
rpj a^tas autre, fr^mftmniimnm&kizzmm 



r&j R-/^fyh7r§y-XSt 



0 7. 0 9. 0 1 



mma&m&<o&& b 1 8. 09 



B*B#fFrr (I SA/J P) 
100-8915 



0 3-3581-1101 



i2K 



9 2 0 7 



3 2 5 4 



«S;PCT/ISA/2 10 (12^) (1 99 8^71) 



m 



CT/J P 0 I/O 6 9 7 3 



C ftS») 



Haws 



wo 


9 8/1 


5 


9 


8 3 A 




1 6. 


48. 1 


9 


9 


8 (1 6.04.9 8) 




& 


AU 9 


6 


7 


2278 A & EP 86 650 


6 A 


& 


CN 1 


1 


9 


4727 A & TP 10—51 


7 ^ fi fi A 


& 


KR 9 


9 


0 


63830 A & US 6204 


5 4 5 B 


& 


TW 4 


1 


8 


5 4 4 A 




US 


4 6 9 1 


0 


7 


6 A (Levine et al.) 




1. 9M. 1 9 


8 


7 


(0 1. 0 9. 8 7) 




& 


J.P .6 


1 




124179 A & US 480 


6 4 9 5 A 


& 


CN 8 


6 


0 


0381 A & CN 10412 


4 4 A 


& 


CN 1 


0 


4 


227 5. A & CN 10448 


7 4 A 


J P 


9-16 


2 


4 


34 A («MtkBftSff«f) 




2 0. 


6M. 1 


9 


9 


7 (2 0. 0 6. 9 7) (77 ^ y 




J P 


2 0 0 1 




1 


0 2 6 1 8 A (y^-*5|c^%fc) 




1 3. 


4M. 2 


0 


0 


1(13.04.0 i) (77^; y 




US 


5 4 6 9 


0 


2 


0 A (Herrick) 




2 1. 


1 1M. 


1 


9 


9 5 (2 1. 1 1. 9 5) (7r^ 




J P 


5-3 6 


9 


9 


7 A <H»«ttH*5tetfc) 




1 2. 


2M. 1 


9 


9 


3 (1 2.0 2.9 3) . (77^ V 





1 1 



1-11 



1-11 



1-11 



1-11 



1-11 



«SCPCT/I SA/2 1 0 (I2^^i#) (1 9 9 8*7^) 



